ABSTRACT
INTRODUCTION
Power quality is an issue that is becoming very important to electricity consumers at all levels of usage. Sensitive equipment and non-linear loads are now more common place in both the industrial sectors and the domestic environment. Power distribution systems, ideally, should provide their customers with an uninterrupted power at rated sinusoidal voltage, however, in practice, power systems, especially the distribution systems, have numerous nonlinear loads, which significantly affect the quality of power supplies. The generation of harmonics in power system is primarily due to the presence of non-linear elements and operation of the system in the non linear operating range of equipments. Some of the main sources of Amarjeet Singh* 1 and Shivangee Shukla 2 harmonics generation in a power system are power converters, static var compensators, arc furnace loads etc. [5] [6] [7] .
In some cases large converter system generates not only characteristics harmonics but also non characteristics harmonics and interharmonics which causes poor quality of power supply. Interharmonics measurement and analysis in electrical power system are of particular importance, which provides clear understanding of causes and effects of wave form distortion. Whenever significant harmonic voltage or current distortions are observed in a power system, it is necessary to detect dominant harmonic sources between network and consumer. [8] . For control and operation of DVR we stipulate that real power supplied by the device in the steady state is zero. Based on this stipulation, the reference of the voltage that is to be injected in series is generated. This requires on line extraction of the fundamental positive sequence component of the terminal voltage based on the sample values. A method of extracting the phasor symmetrical components that contain both integer and non-integer harmonics and complex Fourier transform relations is proposed. Once the reference voltages are generated, they are tracked by voltage source converter using a switching band scheme [9] .
WIND ENERGY CONVERSION SYSTEM
The basic block diagram of the wind energy conversion system is shown in Fig. 1 . It consists of the wind turbine, gearbox, and permanent magnet synchronous generator (PMSG), feeder, linear and non linear loads. The function of the wind turbine is to capture power from the wind by means of the aerodynamically designed blades and convert it into rotating mechanical power that it can be used to drive a generator. The amount of output mechanical power in (watts) captured from the wind turbine is given by the usual cube law equation [10] . 
FUNDAMENTAL SEQUENCE COMPONENT EXTRACTION ALGORITHM
The on-line extraction of the fundamental sequence components has been discussed in [13] , when the signal contains integer harmonics. These are obtained through sampling and averaging the instantaneous measured samples of the signal. To explain this, consider the three phase instantaneous voltages (v a , v b and v c ) having fundamental, integer and non-integer harmonic components. From the instantaneous samples of voltages, the values of F a1 at each sampling instant from the integral (14) is obtained, and denoting these values as F a1 (k) and output of filter as V a1 (k), where k is the discrete time index. The filter out put is then given by ( ) In similar way the fundamental phasor, zero and negative sequence component can be recovered by filtering from the 1 st and 3 rd row of equation (13). Now we can obtain fundamental phasor voltages at each discrete instant k by using inverse of transformation used in (7) The instantaneous voltage waveform can be reconstructed using phasors calculated from (16).
RECONSTRUCTION OF FUNDAMENTAL COMPONENET
Let us now add 5 th and 7 th harmonic components to the fundamental voltages with magnitudes that are inversely proportional to their harmonic numbers as shown in (3), (4) We now extract the fundamental rms sequence component using (13) It can be seen that none of the reconstructed waveforms are sinusoidal because integrals of the resulting frequency components do not vanish in half a cycle as shown in Fig 3. Therefore suitable value of averaging time must be chooses for non integer multiples of fundamental frequency.
SWITCHING CONTROL
Switching band control scheme can be used only when the control variable u c (k) is available. An H bridge converter is capable of supplying V dc , 0, -V dc across its output. Let us define the following upper and lower levels of switching band The three level switching control is obtained from (18) and resulting output is given in Fig 5 . 
CONCLUSION
Renewable energy sources have the ability to provide cheap and clean electric power in rural areas. Wind energy is one of the top growing renewable energy technologies in the world. The variation of output power with the variation of wind speed can cause significant power quality issues, especially in the case of a standalone generation system, with dynamic and nonlinear loads. This paper proposes a systematic study of a dynamic voltage regulator that can tightly regulate voltage at the load terminals against any variation in the supply side voltage while consuming no real power in the steady state. DVR operation is discussed when load draws both integer, non-integer harmonic current and sag, swell in supply voltage. An algorithm is proposed for extracting phasor symmetrical components from the samples that contains both integer and non integer harmonics. This extraction algorithm is easy to use and can be implemented on-line. 
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